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(54) LIQUID CRYSTAL DISPLAY ELEMENT AND PRODUCTION THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To dispense with a deaeration 
processing for taking out forms from sealant which is 
capable of sticking upper and lower substrates at an 
ordinary temp, and which has strength of adhesion, 
moisture-resistant reliability and flexibility with standable to 
the forming of multiple planes and which is posterior to the 
forming and the hardening of a prescribed gap by the 
hardening of a short time after it is kneaded with, for 
example, with glass fibers to be added without making 
pollutants not to flow out to liquid crystal. 
SOLUTION: In sealant 8 for holding liquid crystal by 
disposing one pair of transparent substrate 3, 4 to face 
oppositely with a prescribed interval, (a) liquid epoxy resin, 
(b) a hardening agent consisting of novolak resin whose 
softening point by a ring and ball method is not larger than 
75°C, (c) a filling agent whose grain diameter is not larger 
than 10 |xm and (d) a hardening activating agent are made to 
be essential components and the sealant 8 is made to be 
sealant in which the mixture of (a) liquid component and (b) 

component is in a liquid state or which has a softening point being equal to or lower than 50°C by 
the measurement of the ring-ball method. 
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2, 2' . 6. 6' 
4. 4' - t':7 jijnjUy j: 2. 2' -^^U> 

- trx (4 - y 5^;t/ - 6 - t e r t 

1 . 1 - ^:x-4 - t FP^>'-7 :i:x;U7;U:t U>^(D:7 

3^i'^;^:7 X >'-;i/S, t';^^:? x y-;UA. f-h7:7'n 
A t';^7 X y-;UA. b';^7xy-;L'F. b'j^^^x^'- 
;US. h-il/®^C0^M-7x-/--;L/:|:M*4i-r^>' 
'V ^l^flg. ^ix'; U>#^§#W:7xy-;Uy7K^ 

yv^mi^. yj\y:t\y>'^^'^my:xLy-;ly7t<vy^ 

>'i7n^=^t^>^0^|^#t§^W'r-2>IIJ^^x;i< 
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jiA. A{tb;^:7 X y-ji/F. :rDAftb';^ y^x-/ 
-ji/S. 7'PA{b:7xy-;b^:j^-^-y i?. ■7'aAfb^'U 

[0 0 7 0] ^/c. c<DmB:r.7ii=^iymmo:>±mmMi^t 

1 5 0 0 p p mOT. L/ < 1 2 0 0 i^T. mc0 
10 ^ U < '.i 1 0 0 0 J:UTr^>^. 1 5 0 0 Ji^± 

[0 0 7 1] *J^aj<0«a^s^-;l.^Kc&S. t)-jy'^}iy^ 

x.t^3 - ^^''j^^ K^^i/^'P h 'j^ h + >'>'^>, 3 
-y>;>'F=^^i^7'Pb*;l/^5^;U>^^ h^i^t/'7>. 3- 
t^';^^F=^i/:7*Pb-;by5^;u>?^ h^i^i^^>. 2- 
(3. 4 -x.l<^>'^'^n^4^tx;t.) h fj^ 

>'v^>. N- X x;u- r -r ^ >' r^'P bJi/ h 'j y h 
=^^i^'>-7>. N- ( 2 -r ^ ^X5^;l/) 3-T5>^:7'P 
20 h^^^ixiy-^v, N-(2-r5yx^ 

3 -r ^ -^7'P b'JU>^;b h h1^>'>'^>, 3 
-r Hy7'Pb*;Uh Uxhi^'>tx^>, 3-^;U:tr^"h 
yp t*;U h h^^'>'5>, t'::-;l/ h ^ 

N- (2 - (b-Jl/-=:>i;>;l/r 5 x^;U) 3- 

y P^>':7*p h 'J ^ hl^v'v'^^. 3-^pp:7*p 
b*;U^^;Ui?y 3 - ^'np^*Pb';U h y 

^ h^'>V^>^<^'>^>^y7 ^^S»J. ■^v:7-p 

t*;U (N-x^;UT ^ yx^;Ur ^ 
30 yypb';i/ h u.-/ v;^7^rp-<>'U^5?4^- ?^x^ 
r^A (i>5i-i?^;Ub*P'7^::^:7x- h) :^-i^i^T-fe-r- 

h) w'>:2j'rjup4^>^ h (p-N- (/3- 

r^yx^;i/) r^yr'xxju) hfl|<7>^^> 

^-7*1; >^'^J. Z r -T-fe^;UTir h^^- Z r 
-^^:i7yu-h. Z r -yPb*:t^- 4'^:frJ^P 

^t;1/p4^!> h (m-r^y7xx;u) t^;l'p^^- 

h. T>^x«^Ai;^;U3^':^A;<7-;J^"^- h. Al-T 

•fe^;ur-fe h^- A 1 h. Ai-:7- 

Pb*^:^- h^CDt>;l/nJi'j7A. ^-Sl.^^rJU^XT^A 

.^;?7 y >y^wpcf 6n^x?^. U < t^IV' '; P > 
>y^j'C^O. M«:/ff^o<«r s y>"7> 

[0 0 7 2 ] tivy^)^^ymi^mt^(Lt^c^nmm. 

50 -Ji'^m#6n5o 



(8) 
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[0 0 7 3 ] ^mM<DmFBiy-)\ym^t. ttg^^g< ur 

SI. 3 -.^^;u-3 -p' h^v-:?'^^-;^. 3-p^^;u 
-3 -X h^v-y^y-jU, 3 -y 3 ~ n lO 
iT^^iy-:/^ 3 -^^^t'- 3 - n -:7' h=l^i^^a? 

y-;!/. 3-y5^;U-3-'Ty:rh^>':7'^y-;U, 3 
-y ^JU- 3 - s e c -:/h^i^7'37y-;U, 3-^^ 
JU- 3 - t e r t - h y-)\^^<OT)\/::i'^iy 

[0 0 7 5 ] x-7^;u3^?g^]<b or^^s. F^jAts: 1 iir^i- 
r3 - ;ux - r ;U:^?§^J. r JL'^ u > y 'J n — y T 

f-Jt'^^^J. h urvu4u>^'i; n-^jur^u^jux-f- 20 

JU^?^^]. i1ffiT;b3-JUx-7^;U^?g?pj<bLrti. ^ij 

3 -^?^L'-3 -X h^v^y'^y-;Ux^;Ux-T' 
jU, 3-y^;U-3-n-:/h^i^:/^y-;Ux^;l'X 
-•r;l', 3-^^ju-3-^vr?'h=^'>-:^^y-;U:7'n 
tVUx-f^U. 3 -y ^;l/-3 - s e c-r/h^^^-y^ 
y — V7*P t:*;ux--f 3--?'5^;U-3-t e 
r t -rh^'>:^^y-;l/-n-:r7^;l/X-f-;l/^;&3^ 

[0 0 7 6 ] r^U^ U>t57'ijri-;U^yT;U + ;t'X-f- 30 

5^;Ux — -r;U. "^'a b'UV^"'; 3— ;U'^ry x5^;Ux — 7^ 
y*a fU>i5^'; n-;t/^y :7*D t';i/x-f jU, 7*p 
fu>i^'j vyaf;Ux-f';u. 

- s e c -r?'?-;Ux — r-;!^. 7' a t* Uv-> U n - 
JU^y- t e r t - r7^'^;Ux- r ;U, x^u>^^';n- 
yy 5^;Ux — -rJl/. x^ u> i^'U ;u^y x5^;i/ 
X— f-;!/, x^u>^';r3— ;t"ty:7'n t*;Ux-7^;U, 40 
x^U>>/';n-;U-^:y ^'yyDtOl/x-f-^U, x5^U 
>y U r2-;L/^y- n - >^^;l/x — T*;!/. x^U>^''j 

y- s e c -^^;L'X — -r;!/. x^u>^''; n — iU-^y 
- t e r t -^^;Ux-7-;b^?i)iW6n-E>o 
[0 0 7 7 ] r;u^ u>yj3-;u>^T;u^;ux— r;u 
^2§^J<h [yX^it. e?ijxt^:7*n t*u>^y n-;Uixy ^ju 
X— -7*0 fb>y >; r2-;U>^x5^;l/X--f jU, :7* 

>;3-;i/>^-i'y 7'n fjux-f ju. :7'Dfu>yyn- 50 
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y :7'?'Jl/x-7";U. ynfu>i/V3-;U>J- s e c - 
y^;Ux — r;!/. fb>^^ V r3-;l/i^- t e r t - 
•y5^;Ux — f';U, x5^ !✓> ri7 ij n — ;Ui;^y 5^;Ux — -f 
Jl/, x5=- U>^''J r3-;Ui;x^;l/x--r-jU. x^u>^ 
<; n— ;(/>^y'p tvux — x^b>^'>>i n — 
y 7'p t*;ux-'r;L/. x^ u>ti?"' >; p-;u>^- n 
;Ux-7^;U, x^uv^J?"'; r3-;L'i/>r y:/^;Ux-7^ 
x^ uv^"'; s e c - y'^;Ux — -r^U, 

x^U>>/Vn-;USx- t e r t - :/5^;Ux-f-;l/^;J)5 

[0 0 7 8 ] >?T;u=^u>t57'''; p--;UvT>'U^;Ux-f 

^;l/X— -rJU. >?7'p t'U>t5^'; n-;U>^x^;l/x— f- 
i^jyp b*u>^'u — JU':^:7*a fii/x-f-;!/. 5^7' 
. p f u > ^5'' p — >^ y y' p b*;ux — ;u . >^ p t' 
U^^'g n-;u>^- n -y^Jl/X-r;U. >^y'PbU> 
y y^^bx-'TJU, v^y'p t*u>^''j p 
s e c -y^^i/x-f s?y*p t'u>>/u p 
— V- t e r t - :/5^Jl/x — -tjU, >^x^ u> tJ?''; p 
-jUv^y ^;ux-r;i/ (v^j^'-^-Ca) . >>x^u>>ft;. 

;ui;?x^;l/x— f*;u, v'x^ uvyj p-^Ji^i^^^'P 
h*;l/X-~T";i/, ^x^ U>^'U y y'D tVUx 

— >^x^u>^''; p— ;U>^-n -y'^JUx — -r 

5;?x^u>^57y n-;u>J>ry':^5=-;ux-f';u. s>x 
^u>yu p-^iUi^- s e c --y'^;i/x— >^x^ 

[0 0 7 9] h 'j7';U4^U>^'J rj'-jUr^l'^JUx-T^ 

)\^^^\tLXkt. mXktV >jy'pfu>^''jp-ju>^ 
y ^;l/X — h »J :7'p t:*u>^^»; 3 — ;l/ixx^;l'X 

h y y'Pb*u>iJ7'y p-;u>^-f yy'PbVUx-'T 
h U "7*nb*u>i$''';n'-;Uf;?- n -•7'^;ux-7- 
h 'J y*PbU>^''; n-jUv^^ y y>;Ux— r;!/, 
h U y'P bUy^'y P-;U>^- sec -y^Jl^JL^-f 

h y :rpbU>^y p-;Ui;^- t e r t -y^;ux 
— -r^U. h y x^ U> ^'y =3-;{/ixy ^;L/X — 7^;U, h 
y x5^U>^y n — ;L'>^x^;Ux-f*;u, h yx^u> 
y y n-;i'i;ypb'jux-f-ji/, h y x^u>t^y 3- 
;usx^y:7'cib;i'X-f-;u, hyx^u>^'y3-;i/>^ 
- n ^y^;Ux-'r;u. h y x^ u> y y p -;u>^'f' y 
■:?'^;Ux-7^;U, h y x^u>t5^y s e c - 

y^;Ux — f";U, h yx^U/>^yn-;U>^-t e r t 
-a^;Ux-r;u^(OT;t/^u>i^y p-JUi^TJU^^u 
x-7^;U^^;&s^Ci^P>n€>, 

[0 0 8 0 ] r-fer-- h^^^miOr^S. ^f]x.{^x^U 
>^yn— ;l/-tyy ^JUx-r- JL/T-fef*- h. x^uv 
^y p-;l/^yx^;ux-7^;UTH2f*- h. x^L/>i^ 
y p-;U^yypbVUx-f-;UT-fe7'-' h . x^U>^3^ 



(9) 
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^UV^'''; >C.vr?'5=-JUx-r-;l/r-fe7^- 
x5^U>^y =3— ;t/'^:y- sec -"ri^^^t/x — -f v'UT-fe 
r-h. x^uv^'fjn-;^^^- t e r t ->^^;Ux 

-f ^UT-feT^- h, :7*nfb>^';n-;i.^yx5^;l/x 

X-r^l/T'fef'- 7"D fU>:5^y ri-JU-^:^-/ y^' 
P fc:'Jl/X-T*;UT'fef->- h , y*D t:'U>d^y n — ;l/^y 10 
-n -:/^>'Ux-'r;UT-fe7^- y'a f U rj- 
sec -y^;UX'--f';l/T-fef-— :7'd 

t'U>^ y - t e r t - y'^;ux--r;UT-fe 

3-y^;u-3-xh:^^'>:/^;i'r-i2T'--h. 3-^^ 
;(/-3 -y*n:i<^v':7'^;i'T-feT'- 3-y^;u-3 
~^yy'U7i<^iyy'^jir-^7'-h. 3--^5^;i/-3- 
n -:/h=^'>::^^;UT-feT— 3 - ^ 3 - V 
y h=^>'y?-;ur-f2x- 3 3 - s e c - 20 
y h=^>'y'^;ur-f2f'- 3 -^^>'U- 3 - t e r t 

r-/u^;ux-7^;ur-fer-- H^: x^uv^'ViJ- 
;Ui>r-fer-h. v^x^U>yj n-;l/vr-fe'r- 
h';x5^u>>^U3--jUi;^T-feT--h. y*ufu>^'j 

[0 0 8 1 ] mm<D^mM^t. m^Biy-^mt^-r^ 7.-< 
>if-*-5i^ix^ y->enpj^(D77^£rM*r#^o 30 

mt^> 2O0'-4 0 03j<^'X (2 5" C) CClgg^TS 

-)m^(D^mmf&^^^ 7 0 ^ u < 8 

[0 0 8 2 ] :$:f&B^cO-?gB^^>-;U^rM, Bufeu/cx;j<^ 

if>K^;U. 3:*:p-;U^«:j:*3^-^-r-5C iccj: 40 
[0 0 8 3 ] *^a^cD?gB^S^ii. ^^(Dm^dat. 
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TFT, ^iSa^>";3>TFT. MIM, ^^^t-h\ 
[0 0 8 5]^! U:^mm('Cjz ^m.^B^rr^M'¥-<D—W(D 

[0 0 8 6] Tm(Dij^:^m^3±^cm^Bm'mm^i . 

n/o*. 1^. #iE(7:>HMfe;^y-~:7^^u^5?-5;5^^M$ 
[0 0 8 7 ] ^^-y ^;u3?-ii. ^fe^. EnPJ& ^ 

[0 0 8 8]-eLr. ±ifi2tjt(D^'^;^sts^. -ene 
[0 0 8 9] mz ^a:^mM(Dm^Bm^m^<Dwmj:m<D 

[0 0 9 0] (H^iCfct^iT. 1 0^t^^'^t>iiJ:m. 2 

0 {tm 1 mrnxm. 3 o «m 2 ^jo^oiii, 4 0 i^^^^px 

[ 0 0 9 1 ] m 1 mmj:m2 0. mi *i^xii2 0 , 
mxms 0 ^.at^^m^^i-^ 22. 32, 42 o^m^^m 
^mLfcmm^ji^ h 2 1 . 31/41. ^scto'SDHBm 
2 3. 3 3, 4 3. t^fbmm^ri^y'iy:^mm^mo. 

-&XfiiC:fo%:>r . mm^Ji^ h 2 1 . 3 1, 4 1 V±m-f)^ 

hmx$tih9^^^t^i±m<D2^(Dtf^:^m^ (ot, 

[oo9 2]5fe-r. 2^ko:>^^^:^m^3t4m^^^t) 
i^XMi occ:te(.^rMSrS^a-^t>#6ti^o "Tj^j:*? 
^. S®4 ^/c«3(0i^i?icc^/-;um^^^T€>. c<7:) 

[0 0 9 3 ] fi^K^^io'^fch<D^^Bl]A(>C9r^bfcX^(^C 

m 1 mmjim 2 0 ^c^at mi mrnxm 2 0 r 1 

6 0-180' CXl-'3^mmmutj:f)^^mBELXiy 
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6^c^2Jra^jD^3 otc^i^uri 6 1 8 0* cr 

[0 0 9 4] X^c^ ^'-;^^lJcC)6i!{t^tf-^/c?^B^^^^w^ 
PNUtH^&ZMAOf^C^m^ti. 2 5" C-'4 0' C 
r 1 - 3 ^mmK'ri>c i ccj: O 2 tfeo>^S(©JS 0 

[0 0 9 5] ^^^^Ix^i^,m?gB^^^•^w^p N LJ3:#»gx 

^5 Or^Sotas l«:j:0;«7-fe -:; h 5 2tCiRS^$n^o 

C(D;^-fe h 5 2 ^ ^,^51^ tXfl 6 0 V:^^^mit^e 1 

^cAn. 180' cv4 0^mi}nmt^ctr:. mm^ lo 

[0 0 9 6] :$:|^B^^Cffl0^^^gB^MJi£^i Urti^Z-^n^T) 

b':?^:::.;!/^. .>.^«7^^X.^, ^mm&^. ^ 
[0 0 9 7] :$:§^mom^B^mm^U. COJ:^ rj:mm 

(0'i^mvzy-)\^m^mm\y. '^mtioo' c. lo^ 

-i-lf-h'-X^ F^^'^f^. ^^C^tJ-fe^ F7^^» 
y'XyX^X^^ v^\&\^^^=f^^. 160-180* 

cr 5 o^^^jjnffeu^-fb^ii-^, 

[0 0 9 8 ] -eom. ±iS-iaAaJ&^6?Sal^Jx3c®? 9 ^ffi 30 
[0099] CCDcfc^^CL r#6n/c?gB^a;^^{i. 

CoiooiJ^cfc. ±is;:^--i-if-ior«. m^kt^ 

ae^tCi^G^^j:-5>X)\ 31^2- 1 0 Mm. ^f^^ U 
<^3:3. 5-7/imr*>5o ttc. ^<D^mmX. '^SfJ 40 

^i^< :$:^B^c7:)^e^^'-;i'^j 1 0 osa^tc>!i-u 0 . 1 

MMM. $f^O<(S0. 5-'2fiSa5, |g«:$f^O<« 

0. 9 - 1 . brnmrnw^-chh. 

[0101] [mmm wr. ^^mn^mmm^c^^w. 

[0 10 2] {mmmi) 

7xy-;UASx4<+vejJli (RE-3 1 0 S, ±mM 
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SSOOppm. B:*:^!:^^) lOOg, W.itmtl.X 

N-15 2. BMtmM) 5 4 g^^^J07*at*U>^' 
r:-;U^yx5^;Ux-7^;UT-fer- F4 0 g^cjJD^?§ 

[0103] c(om^mm^c%mmt i.x^&^t)^2> u m 

liXT 1 . 5 M mOT) cot^ U 3 2 g . 

5&^'0. 5 MmtiT (¥±^^Stil0. 5 ju mJ':^T) OTJl' ^ 

:^8 3g. yy'vy^^MtLXU-y :c^j\y-r-r 

J:0?M^^tSJb. i!^l:®iSiJ<f:L.r¥i^5ag?&5 3MmJ^^ 

TO2MA0K-PW (Qll>fl:;?3ct^) 5g^. ^/"^ci^> 

[0 10 4] ^H^^^^^<^f^^ 

1 i L/rcOr^;U7 r Xt/ n>T F T^Jf^^U. 

[0105] ^^x(fC. ^m^mxmmofciy-jvms^s^ 

^ X'N>if-^^t:»r-^?ftU, 10 0' CClO^feKD 

^JDl^.rT^^J^^^tf o fcf^. ;^ ^ - 7 ^ ^ - 5 i -^e^a 

(TFT) ommtmjz^r^^ ^ r ^ ^ ^ > 

hbrr^r'-r :/vF g ':;^5';^S«3^S*a^t>-l±/Co 

mi^^^tD'^fcm. 7*uxicr=^> -:;7*aio^tfc\ 18 
0" C/^2 o^raii/jni^L/rii^hb, ?SbH2^u^{^sso 

[0106] ?gB^^r;KD-^An?J)^67 

mj&m immttntKA, 2 x i o^^ q • c m. n i 

7 8" C) ^■te;H^CC^iSbfc^. aAP3&^6^=f± 

[0107] m^titcm^m7jkm^(tc-:>i.^x. mKmn 

>7VUSB:iC0. 5 gCDt^-JU^j^iO. 18 0' CX5 

o^mmuxmit^iifc. ^<DmitV'>y'ji't^x-:>x 

i.^a>m(^cy vM^m^Bm^^9 ^ 2 m 1 '^Ma. 1 0 0 
' CX2 0mm^-iy:^^'Ltch<D^W\MOtc. 

m 1 (fCTjkr, 

[0109] 

[^1] 



19 
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CO 110] (^«2-5). 
-^riE^L. mtmi tmm(fCLx::^mm(omMm2-- 
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* [0111] rx^. itmu. 2<Diy-jmmmm 

1 fCTnTo 
(0112] 
[^2] 
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[0113] m2(o^mwm<o^^]^ 

(RE-3 10S B:^imm) 40 

m (xfn- h 10 0 1 mtiy:^)m) 

mtMA : y:^y-)iy7t^v y (PN-1 5" 
WitmB : y x-y-jvyrt^^ 'j ^^Bl (PN-8 0 

mi^^^m 12% B mtma ) 

W<t^\C:-2, 4~iyr ^ d - {2' -y^)\y 

^V'jji ( 1) ' ) x^ju- s - F vr'Jy ■ -i^j 
y^-')mmm {2u/K0K-p^ mmitjm) so 



2 : 



^^[:{Sii^jA : 2. 4 -i^T5 y-6 - (2' -.^^JU 
^ i^' V" U ( 1 ) • ) X - s - F 'j T • ^ y 
>'T3?-;U^#JlOi^ (2MA0K-PW eSllfl:^) 

Y-H {^(OmW:) 

2x^;U4^^;U-Y ^ ^^^'/--'U 2E4MZ 



N - 7 X x;i/- r - T ^ y^u t:';U h 7 ^ h ^v'v^^ > 
( K B M - 5 7 3 m^^t^XISt^) 
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^m^^tih^m^m.tmumm'&L (-20-80- 
c) ic®n, Mcc. njMttic^n. ^fc. mnTiivmit 

[01141^3 (^:2^^^(c J: S i^-;u?PJco5»:^«:taa 

*'5>o 10 
rBiry;HI:t*^/c56. i!{l:B#re1;&5i:hl5^ilJ: 0 
[0116] 

0JCif;^6n>2)S*^aififfil{ili14 (^2 0-8 0- 
[0117] M^C. i^'^I^MTOiimi^J^. 
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mLXi<^^. 

CO 1 1 8 ] tfc: +^rj:^^mm^ti^tmm(^c 

mFBmjj%m^'^it^^^cttirj:i,:.(Dx. ^^^(Dmi^^ 
ffinfc?g!B^a^^T-*g«'r^ c ti)^x^^. 
mi] ^mM(^c^i>mFBm7Tkmi^<D'-^\o:>mi^^i^m 

iM(DwmmMmxhi>. 
f^<Dm%x^rwnmxh 

1 m^Bfrnm^ 

2 Hj^^S 

3 ^ 

5 tj'y — 'y A — 

6 ^aitjii 

7 mmm 

8 >>-;U^] 

9 ?g 



C^l] 
g|1 




C^2 ] 




(13) 
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m^-^mm^^ 7-6-2-906 



